Imaging of the vasa vasorum.
Neovascularization of the arterial walls by adventitial vasa vasorum appears to participate in the process of atherosclerosis progression and destabilization. Although the biological mechanisms associated with plaque instability are still unclear, the uncontrolled formation of intraplaque neovessels appears to contribute to the development of complex atheromatous lesions. Recent reports have described the use of several ultrasound-based techniques for the real-time detection of intraplaque neovascularization. Preliminary studies in animal models have shown that the detection and characterization of adventitial neovascularization are technically feasible. The further development of these imaging techniques relies on the successful implementation of contrast microspheres capable of enhancing microvascular structures. These contrast agents serve as surrogate red blood cells and perform acoustically as true intravascular tracers providing, in real-time, the amount and distribution of neovessels within atherosclerotic lesions. Several ultrasound-based techniques are under development for the detection of adventitial vasa vasorum in the carotid and coronary vascular territories. Although still in early validation phases, these techniques might permit the early diagnosis and stratification of subclinical atherosclerosis, thus permitting aggressive preventive therapy. In the near future, innovative contrast agents using specific ligands are likely to expand the diagnostic and therapeutic possibilities of these emerging imaging techniques.